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(54) PLASMA TREATING METHOD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To lessen the particles in a 
vacuum vessel to stably treat a substrate with a plasma. 

SOLUTION: In a plasma treating apparatus, after ending 
of a film forming process, a cleaning gas is introduced 
and converted into a plasma to remove a OF film 
deposited to the interior of the vacuum vessel 2. Then a 
OF type gas e.g. C4F8 gas is introduced at a rate of 
BOsccm and plasma gas e.g. Ar gas is introduced at a 
rate of 1 .SOsccm at a pressure of 0.2PA and microwave 
power of 2700kW to form a CF type pre-coat film on the 
inner wall of the vessel 2. Then a film forming process is 
made, thus the particles are suppressed, since the pre- 
coat film is little reacts with the film forming gas. 
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LTtf3^j:l^, ':7Xy^W±^C#^E•r^>0. 2 5/xm«±CD 

[0 05 0] iie/c-5'-<i'n«a:^2 0 0 0W. SJas«« 
:f:?2 000W. Jl:t;o. aPaCDTr. :/yrJ-h:^X 
iUrSiH* :tf;^?:8 0 s c cmCDSSfir^Af 6<b 
^^CC, -f'yX'^il7st\JXO^ iiT.mfhTfiT.^^'^ 

1 0 0 s c cmSy^2 0 0 s c c mCDj^rzSAT'S C 

OtCTj^-To 

[ 0 0 5 1 ] s 1 0 tcfcCirti^ttcc-iyx/AWcDteatjc 

[0 0 5 2] —-H^-Qmtf'^U^'^')^- hJR^JK^ 
U/cig^JCtS. a-C|g«'i?x/>WtC^3n€>CFM 

^n^Si. a-CKt3:T;^S^'^>AiS(DK^SS2CDrt 

ss2cDp»iigffl5!)^^ia;05ncc< <^cD. :&^ra)SSKi305n 

[005 3 ] C(DJ: ^CC*:SIS!i<DJK^"r«. SE^^2 

mm^nrj: ^ C <h ^ -5 o 
[0054] 

[0 2] *#HS©^ite©jg.«<Df^ffl^&itt?g-rs/ci6©ift 

[0 3] :^^M(omm(Dmfs<Di'^mi^m'S' ^fcitcotsii 



11 



[04] :^^<Dm:m<om^(on^i^m'r hfc^dcn 

[05] *^©*»(D0SI<DSS[|«^li6Br€>/c:e6CCfT 
[0 8 ] *^<Df&CDjlSteCDJi^^<Dja«*HliS"r ^/t«?> 4 
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[fflttjB] ^ma^QMi 8B 

[^mmiE 1 ] 

^Jtc>r»'J--=->j^:tfx^:/vX-?<bL. cg>?'7X-y 



WR^tmiy-C. acjBj!/Xi&:/7Xv4bL.. CCP^^X 

;»;i^T»'J-x>-y;tf^^:^^X-y'fbt>. ccdt'^X-? 

^^^•r^»';-^>yx^j:. 

^'g:^tfmfMafiitM:</:^^7^7XvjbL/. COT'^X-? 

^J^C^-C^y y -->iy;!/X'&::^7Xv^bL. COT^-yXv 
CCA IJ Bii§Bg^gS[^{C^^0fc7 y^ftl^-#>M 

m^-C|irtogfiR|g:<7;^=g:7'7Xv-(bL> C07'7Xv(C 
J: 0 B!r§B^Sg^l^M?C;>l<^^bT^J^7 y 

[000 1] 



(14) 



!|$Pg^ 1 0- 1 44667 



[0002] 

4»aje<!:iai!l<k*ffii?>^*>-l*fcECR (E 1 
ectron Cyclotron Resonanc 

[0 00 3} C(DECR:/^Xvjn.g^:tf ^:7'^Xvi(li 

fe^l AF«i{CW^tf2. 4 5GHz(Dvw'i7Cii^«:^ 

tiKL-cA 1 N {mtr)\^%^oj^) m(Dmm.-^\ 3±(c 

[0004] COJ: ^J^crT'vXv^iiSiia-ct*. S i o 
iO, li^©fiKJPj!!i®?r?fofcS. Ctl,e>(Of^©0/i:B 

[000 5 ] m7i\ts i o, si^^i^^-rs/cfeoi' 

tf2 0^}Saf^ffc*^r*J^D. i";-->i/;«fX<i:UTC 
©?£tta«:^*« L./cJgK:Sl£;3 -ti-C^iLr t,>S, 

[000 6] ■€-L.-r^";-->y*j^7L'fc». 
SI 0©rtS{cgH?Lri»€>-'<-f-^ i';i-©^*p;5< 

3 - h «x^gg 1 0 ©rtMK ^ a - h )e*fiKig-r s 

*>©-CS>«.*J. m«S i O. )K^©fiS)^MS©ti^(c 
K. T'ya- h®»S iO, i®-«sS i M^{c<t*3Jg 

[0007] 

[^?g*SMi*Li"5tL/-CI,»^)^iS] tC^TSiO. 

mum^mufi r4j sa. s i oFMBsfts^*^ rs. 
5 J ja^iaj$7'''W ;^©s^*Jitt* 0 . 

c*iK<t f)ff^^©(ai,>iiraiffi]^)S«ss^3nrc>4. 

r2. 5 J WTOKS^'&^b^*. 7-?SR*»n*- 



[0008] C©C F)^fc±^©:7'^X-v'i!ia$gg{Ci: 

K'fes i o. e^s i F, jg^jcioj^fiS-rsi, 

3- hS<!:CF)ia©J©if4^xm«C, F, iJxm<DC 

i.^'immnfiS}*). cFjs%R£Bi«ia^sis©:/y3- h 

[0009] 3|£^^»c©j:^nc*t»©*>t«cJtc$nfc 
feo-r* IJ . •€-©sa«j»S^?fS©F«9«8©>''>*— f- -f i'^l' 

[0010] 

[pijS4»?9i-rSfcas!)©#a] c©/c«)*#EB^«. 

©I^Stc.'^-^.f »;H^Ra±©fcto©agMg'l;^tf7 y 
[0 0 1 1 ] 

[i6?g©si*©j^flB] 2(s^w©::''^x-7«ia:^©-si 

ST/^XvjnSigg©— CTlC-rPti-Cia 1 KJ: OittlBf 
C©:?"7Xv«iSi^g«ECR (aiFlf-Yi'PH3 

2 »±:j^«c(is L T T'^x-r #sntgrt<©7'7 
xv^2 1 1> c©T:&«:jBis-e-cjftte3n. t'^x 

vM2 1 J:«JrtS©:^*(.>niStt©fi3EMS2 2<!:*>6>5: 
S. 

[00121 C©K^^2©±jlSM«v-f 
jii-r5/c«&©3gja,«2 3{cj:f)«^!S3n-Cl<>S. SiS,^. 

2 3©±ffi{C«7'7Xv^2 m(cm«2. 4 5GH 

z©v-<i'P«*#(*&-r*yt*©^§3 liWiawen 
Tfcf). c©^jS^3 i©ftMrai«:«-7-Yi'njg^g 

3 2{cgji^3txri,»4. c<Dmvi,mi&'S3 1 1-^^ ^ 

[0013] 7'7X-7^2 1 €rE:iiir2>ffliig©il-jaH«c 



(15) 



nmW- 1 0- 1 44667 



[0 0 14] tfcy'^x^M2 ii^mt^s^m<^itt. 

2 4 3!>5^t:r6tit:i^'2)o CcD^X;l/2 4CC«0^O^CC^ 

f). r?'^Xv^2 irtco±SlJtc:/^X"^:tf;^^^5'';-^ 

cf3y X;l'2 4tiSffiO^ISM^fc^jfi^:r^/ca?)2 *:L/36^fai£ 

[0015] —1fmmM2 2rtCc«. *CD±SWffl«:jffiB[ 
^2 2 ^P^tC^M:^;^ ^ trrgltg^M:^;^rfe u n - 
h?tf;^*^A*r^yt«?)0:<7X?>C^aLP2 5 a303}^5S3 

n/t';>^/3K<D:yxy>i/2 5*sswe>*a-cfc»). 
c^^. c<Digg'&4t*. m^\tr)i^^0M.m(iCj:K>m 

2 ^mfXtj: . i8gS«»m^ I' 5/ <!: Or«JiS3 ti 
rC^^o $6CC|gg'S4cD-fe^5 •:^^#m^^*:/^4 2 

:fe<DmS4 3J&rtiaL. mm4r3ttC{t':f^X^n\i2^^m 

^^2 2<Dissptc«. H^u^cc^SFmpjo^msnr 

[0016] ;>^CC±iEc0^gJcr3l]®5n6:*:#fe?B<D:7- 
•7Xvi!iS7?-ffi^c-:)i>r§iBJ-r^o 5fe-r C F KORHKJa 

iPhmTL tf Office T ;l/ 5 - •i? AffiK;&50^ $ n/t -i? x >r ^ 

w^£i»L\uriss^4±ccigg-rs. ^i>rK^§S2 

r 1 5 0 s c c m<DSSa-C^AT-5 <!:ft(C. 

y>^/2 5*^<=,^S2 2rt--^:^*X««^tfC. F. 
tfT^RXJ^Cz H, ;tf:^*^^iSS60 s c cmSiyfa 0 
sccmtr^ATSo ^UrX^^2rt*m«:^o 
^y^SJlO. 2PaCCJ|iJ#L. *^o|8S«4CCl 3. 5 

6 MHz. 1 5 0 owo^^-rrxsE^aijin-rii^ 
ic. i^-&4fl[)^ffias^3 2 o-acs:s-r€>o 

[0 0 1 7 ] vY^^niSJ^IiSS 2;^^:»6CD2. 45GH 

3Sa^.2 3*ajiaL'C:/^Xv^2 lrtCC2»A3n-2>. 

C(D>^^Xv^2 1 ^ >r >n>r;U3 S^l^::^::! 

J 3 4 CC J: 0 Ife^ 0 /c 5 ^ - 8 7 5 »^ X (0 S 



[0018] :/^XvS2 1 J:'3fiHSS2 2rtCcSSniX 

^/c:/^Xvfis«, cctc^snrc^^c^ f. fj:^ 

RCJ^C, H4 :^;<€rrS^^b (:/^Xv^fc) gii-crStta 
fiSi4a«CFJS<!:LT«aSSti-S*i. *CDIS:/^X-^5I 

ffi<D>'N*^->±tDft8pcc«iSL/cCFK^Bijoa(0. 
[0019] i^i^Tfi£jsft!im:e(Dfiiicgt>ti^ »; - 

^liS!LS*tfJ^j:^<?:. mtfiSS#4^M<^'?x>r^w<D 
Jilia^lSg'&4(D{1'jaHSP^>, :yX5>C^UJbP2 5a^ 
(D^IS ^X ^Srja-r StiBFfCcfcCF)S3&s{^#LrL 
-^>^<b^iC(Dcfc^^K^^S2<7)F^gP«: 

fi?!|^ « 1 2 «C(D W{C^«!ia%*f o 3rcf*«:?f to 

[0 02 0] MW)^cftt 1 2^5^acD»:?x/^w^K^$S 
2>&^?»Jgmu/cfi. :/^X'7^2 IrtCC^/^^Xv^xy 
Xj\^2 4f>^h^V-^:y^tf:^m^^tO^ :^*X^M^« 

2 0 0 s c cmCDi^SfirSAU. :0^-::>v>r >7nig?^lS 

3 2;&^6 2. AbGHzO^-^-i ^nm^mXS'^t^ 
{C. m«-^-Y>=i-Y;i/3 3«:f'm3i±r?a5f*8 7 5 

X <D5S 5 -eElWnr C <!: tc i: »3 ?f ton ^ o 
[0 02 1 ] C<DJ:^>CC'r4<!:^JB^2 2CDrtSRrt3:?S 

S <!: -f ^ PiS i^DtHSf^fflrmT-y- >^ ^ n h a >itrs 
oSfffiS^bSnSo ^ur:/^Xv{k{cj:J3^O/c09jl 

mun2 5 a^t£g^4CDja2(U«U/^CFMiJSie 
CFM^FIl^«CO, :^X'f^F, :^XCC^^UrS« 
tkS-a:. mn^Ltf:{.mm3^^LXfmM2 2(D9^^^ 

[0 02 2 ] ^^Cl^-C^ V -^>^Xg<Z)ftiCtf^cton4 

So :/ V n - hXfi-C«±M<DK^SS2 CDrtSCC >^ 

L/;^^^, :7*^XvM2 lrt(C;^*Xt;>y2 5;0>e:7*U=i 
- h*fXiL/rCF^<D:tfXfl?!liL«C, F, tf7.RZ>'C 
, H4 :^'X%^^ 6 0 s c cmSO*3 0 s c cm(^fl6M 
r^AL/. r?'^Xv^'X>'X;l.2 4*»6^'7X"7;^'X^?} 
^tf A r :^X^ 1 5 0 s c c mCDi^r^A'^'6 <bft 
tC, ^7niS^g3 2 3&^6 2. 45GHz©v^^ 
nS^^^AL, m«^H^>='^^^3 3^f^«j$-lir® 
^^8 7 5;^/»i7X<D^3rena]-rSCttCj:Dtfton 

So 
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[002 3] C CD J: ^^Cc-rSi^JK^ 2 2(^1^95^(^85 
V ^> a^g? i c[>«Sf^ffir >r ^ a h a >^ti5| 

fi5tiii^2 2 ccijKn3i^/d:/^xvia«. c ctc^ij^^n 

CtitCi:0SE^^2<Drt^CC«^«S^?2 //m<D 
[0 0 2 4} COJ:^(CUT:/'Jn- hXmf>^f^t>ti 

[002 5] :^ms&<Dimr^^t. {fxm(ot^ 

tf^c^i. 02 (a) . (b) 5c^rJ:9«:. K^g^S 
2 <DF*9lg CC>Wa U /c C F MM© ASP^jO^* S ti 2> 

^« c:mii5'y-->^OSS5CCFMMCDBSt'5gl035>5* 
o/cO. fc<bfe<hK^@«2CDI^MCCT;b5^'?A^^ 
^st^AL/tCFaiM7&3##LrCi'5ti^{CCi. d'U- 

[0 02 6] COJc^J^J^-^tC^'gn- h^tf>^j:^t. 
hMPMW*^^S2CDrtMBtc>'S-'f^^ 

$n^cFjg<D»flceciaciietcj:r)?&fiX$nTfco. w 
^\tm3 (a) cc^TJ:^{cS^S»2<DrtfiHCc:/y 

[0 02 7] <L<Dm\X}M<OX^(iCJSm^fl^C¥mt 
H@PM3!rS^*SnrHtfffirtSS«:f^3eb-CC^ 

j^is-rsi (®3 (b) #M) . c(omummM<om 
[002 8 ] ^2ccfiaijaia(Di®«:'?x>rNW(cjB^3n 

CF]e3&i)5Jcffi?nTL*l^ cn(C«i:0r;l/5r.'i;/.<!: 



[0 029] v-:=.>y»T»cc:/y:3- hum 

W C <D y :3 - h ©CD±tBtC C F mi^^JBfSL ^tl^Ct 

©affile Js^js^ns«^t>'i^J./^w±€cfl^J^i$t^^s^ 
s. 

[0 030] m3i,cf&mm<om(ic. xsgs2 <df»9M 
Hcc^ 3 n-s c F jgcD)§fa*^n^p;5±-r c i f)^x sr 

^(OJ:^ I^CM^^ 2 <DF*9Mffi5C C F J^M;0i^3 nr 
Llt^ffi. CCX'r)l^:^^J^(0[^mmtCFmMt{t 

mmtsa^mi^ox. mmfim^cFmM(Diimmix^^< 
tj:^x<^t. mM\H^mf)^hCFmMf)m\f)^tixLt^ 

^ ^ji'(Dmmcrj:^L. hthtmn^iHmmdci^mLx 

I i/c.'^•- -< ^ ;l/ P T i)mtiXf(m L T L S ^ o 

[0 03 1 ] -:/3^';-::^>^>'*^Tft{C>^yr3-" hXS 
^nrj:1>t. c<DXg-c^s?)K^gS2(DrtMCccFM 

^cti C <D y r3 - F- m<D±mc C F M*5?fJ^ 3 n S C i 
frC^cS. CCt?:/y h(D^fr<b^JIiJ!iffi<7)^f|:<fc« 

yr2- ng)5i}|5^$ns<!:LT4>. C0[):/y3-hMO 

SffitCfi£JSSn*CF)BJ:0«A*l^o 

1^, :7-y a- Hg(D±mCFI^;0^^]^5*i€>*^ ^0 

a- hmtCFB^fiti>ti>tmmiit)^:f^^^^(OX. m 

S. 

[0 03 2] c cx:tim)&<DBm(D^O}m^mm'r ^fc^ 

l{C7j^-r:7'^Xv«aa^;S:ffll^ :?urSMt}2 7 
OOW. E:^0. 2Pa©Tr. igligttm;fj*91J3D-li'T 

(cyyn- h^^^iurc^Fs ffy^RaCz h, tfx 

^5:6 0 s c cm&U^3 0 s c c mCDfiSffi-C^A-r €><i:Jt 
(C. :7''7Xv:tfXiLrA r ;tf;!^^rl 5 0 s c cmtDSS 



(17) 



^mW- 1 0- 1 4466 7 



[0 03 3] COik. v>f i;u^em*2 7 0 0W, MM 
iem;tri 5 0 0W. JE;^o. 2PacoTr. fSmtf:^t 

LTC, F, ii:^R{^C^ H, :tf;;^**>5r 6 0 s c c m 
SC;^3 0 s c c mOSasr^A-r^i^ttc. y'^X-7tf 
:^t\yXA TfJ:^H 50 s c cmCDSSfi-CSA-r-SC 
itCJtO. 8-Y>^1f-YX(D'?x>^NW±CCCF)S«r0. 
5Mm}15^b. XPS^W (X-ray Photo 
Spectroscopy) tCiO. J-r>W±K:jg)EiS 

-^x/NWiCCCF^^^^fiSL/. XPS^W*tf>i-^/c, 
cn^©S:^^04 RO'a 5 tC^^/y^To 
[0 0 3 4] S4St>*@5{C*5(.^r«. CF®*01S 

©iMoc (^) tF (y ^m) (DCFj®ogg3;?r^(c 
^Mr*9. roj ^ifi^^<{c®n'cai<)5:^j:^cc 

(ia5#M) f,tcF moists f)ii^i^< fx i>(^iitix 

r c F I® *cD ciSKRof F mmi)^-^T& icti^m 
^^n. cnjccfco:/*;^!- h^tf3^cC-:?/cia^ (04# 
m) fitcFm(Dm^iy[^(^Mr^^—m^[^±r^ct 

[003 5] mi.>xmmmmtmm(o^x-:^v - f 

[0 0 3 6 ] S6R2>'07{C:foliTt^. ttWC'i7X>'^W 

CiT&^fiiiSSn. cnccj:f3:/';n- ^:S:^fi^J:-:>/ciS^ 
[0 03 7] C<D^^ (C:fmSk(DBmvU. X3^mS2 

[0038 ] .^t.^T*#e?8<D3 e>«:fteCD^<WgSg{C-^ 

t}7.mfL\tC^ F^ ^•>^^C,F4 :tf>^'^. — -XOCdC 



[ 0 0 3 9 ] c cxi^^of^mon^^vmr hfci^ 

ltC7ST:/^X-^igiSSgS^ffli^ ^-Y^niS»52 7 

oow. jaE;t;o. 2Pa<DTr. iSia?gm:tF*Bn»nif-r 

K:. 7*^:3- h;?/:^ (bore J F^ :</X%6 0 s c cm 

*2 0 0 s c cmCDfiSa-C^AL-C. :/»;:3-hMPM 

5:2 /im?l5^L//iCo 

[0 04 0 ] ccDt^. ■7'^d'aigs:^2 7 0 0W. Sfia 
?S®:t>i 5 0 0W. )i:t?o, 2Pa<DTr. 

UTC4 F. il7slSLZfC2 H4 :^;^5r*^ 6 0 s c cm 
Siyf 3 0 s c c mCDiSSr^AT^i^fctC. V yX-^ii 
7.L\jXhxii:^^ \ 50 s c c mCDSSar^A-T* C 
itCj:0, 8'^>^1f'<X(D»^x>'^WCCCFM^:0. 2 
S^m^^LAio CCr)^^2iffi:g:6 OftcD^x/NWCcS* 
Urtf^JilV •^X^NWiCC^fi-r-SO, 2 5/imJ&(±0 

$cr)ys--7" ^ ^;i/S%'?x/^fflM^K«iSiSa«:j: 0 

[004 1 ] d?ajg[S:t;20 0 ow. WJaiffim 

:/j2 00 0W. E^JO. 3Pa(DTT. :/ »; r3 - h 
ibrS i H* :^X^8 0 s c c mcD^r^SAT'S i 
^tC. y^yX^fS7.t\^XO^ iiTslkUhv t^T.^^^ 
1 0 0 s c c mRC;^2 0 0 s c c m<Di5fefi^a3(A*^^ C 

itcio. hiii urs i O, 1. O 

U/ciS^tC-Pl^T fel^SltC x/^WCD^i£®Ma*^f 

[0 04 2] la8^c*^l>rt*lSf^l^c•5xy^wo^!tstscSl 

XbXS i )P}0>e)^cf^:/Vn- hM^^^U/ciS-^ 
[0 04 3 ] C(Daa5CoiiT«J!^TOj:^(C^;^6n 

[0044]— :&C, F4 :tf>^tcJ:0:/U=i- h*mjc 
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[0 04 5] tfcCFm{tC<0&i)^i^^^tmm^i)^i^ 

[0 04 6] C(DJ:^(c^^iDffJ^'Ct*. M^SS2 

[004 7] !glliT*^5g<D3 e>CCf&(Dj|J6cDJKS(CO 

rXi?7-#>, IcXT ra-Cjgj il*^) (c<i:0»$^L/ 
urc, H. (k. s«IS^)^!4. ^^i^^C^ 

H. ^X + H, :^X:&ffll^€>C<tCC<i:»3?^fi£$n. CCD 

[004 8] C CX:^mm<DB1iSi(D^^^mm^ir ^fc^ 

lCc^-r':^^X-7iaa^g*ffiC\ -7^^nmMtJ2b 
OOW. E;^0. aPaCDT-C. isjg?fiii:^?:EnJin-ti'*r 
(C. zf'ja- htf:^tVXC^ H. 1 00 s c c 

m(D8i£fir2aA-r'5<b^Cc. ^^X-7ij7.t\^X Kx ii 
;:^^3 0 0 s c cnKDSSar^AL/r. >^»;3-hKP 

[0 04 9] C<Dt$. v>f i7D5g«:?jl 5 0 OW. iSH 
SKm:^1 5 0 0W. E:^;0. 2Pa(DT-C. ^:^;^<!: 
UrC* F, tiX^UOz H4 6 0 s c c m 

Sc;3 0 s c cm<DSKS'C2SA-r€>tftK:. -^^X^ii 
Tstl^Xk vii:^^ 1 5 0 s c cmCDSSa-C^Af €>C 
<b(Cj:*3, 8-/>^1^W^X<D':?x>'^WCCCF|g^0, 2 

brtfJ^fl^ ^xyNW±CC#SEf^0. 2 5iumtUiCO 

[0 05 0] */c-5'-^^pigm:^j2 0oow. isjsigi^^ 

;^2 000W, JE;^?0, 3PacDTr. 

<bl/rSiH4 :^;^«r8 0 s c cmQijaffl-C^A-r^i 
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